Tryptophan phosphorescence of G-actin and F-actin.
The tryptophan phosphorescence spectrum, intensity and decay kinetics of G-actin and F-actin were measured over a temperature range of 140-293 K. The fine structure in the phosphorescence spectra at low temperature, with O,O vibrational bands centered at 405 nm and 415.5 nm for both species, reveals a marked heterogeneity of the chromophore environment. The thermal quenching profile distinguishes these sites in terms of their flexibility, and shows that probably only one of the four tryptophan residues is still phosphorescent at ambient temperature due to its location in a relatively rigid buried core. Although some differences are demonstrated between G-actin and F-actin at low temperature, the identity of the triplet lifetime at ambient temperature strongly supports the notion that the conformation of the macromolecule is largely unaffected by polymerization. Preliminary phosphorescence anisotropy measurements demonstrate both the occurrence of singlet-singlet energy transfer among tryptophan residues and a strong immobilization of actin in the polymerized state.